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(54) Catheter with inter and thrombldlscharge device 


(57) This invention relates to a catheter comprising 
a tube-Dke basic body with a distal and a proximal end. 
wherein the catheter comprises an expandable filter 
element at the distal end and a device for reducing 
thrombi in size and removing them. 

The filter element is formed by a number of strip- 
shaped wan sections of the basic body defined in 


between longitudinal cuts evenly distributed around the 
tircumference and furthermore comp ris es a means for 
moving the sections of the basic body positioned on 
either side of the wall sections towards each other in 
order to make the wail sections bend outwards. 
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Description 

The invention relates to a catheter cornprising a 
tube-eke basic body with a distal and a proximal end 
and wherein an expandable filer element has been 5 
arranged to the distal end. Such a catheter is introduced 
into a patient during surgery in order to collect thrombi 
and to prevent that these finish up tor instance in the 
vascular system of the lungs and cause an embolism. 
The filter element of such a catheter is usually posi- 10 
tioned in the vena cava. 

The collected particles are removed or reduced in 
sne by withdrawing the fHter or by disintegrating them 
locally. 

When removing the particles by withdrawing the is 
catheter, there is a risk that they might come loose of 
the fflter element and stall win finish up at unwanted posi- 
tions in the blood stream. Removal of the particles by 
allowing them to disintegrate locally can take up ouhe 
sometime. ^ 

The object of the invention is to provide a catheter 
of the type as descrtoed in the preamble with which the 
said drawbacks are removed. 

T his aim is achieved with the catheter according to 
the invention as characterised in cf aim I.Asa result the 2s 
thrombi collected by the filter element can be frag- 
mented and removed from the body. This can be done 
at regular intervals or just before the catheter is 
removed from the body of the patient The wall sections 
defined in between the longitudinal cuts can bend out- 30 
wards until they make contact with the wall of the blood 
vessel inside of which the filter element is placed. The 
thrombi arrested by the fflter element are sucked into 
and remain enclosed within the filter element until] these 
are removed. Prior to introducing the catheter, the wall as 
sections are straightened by moving the ends of the 
basic body situated on either side of the wad sections 
away from each other. As a result the catheter wiD 
obtain a small cross-section equal to that of the basic 
body not provided with the longitudinal cuts, so that the 40 
catheter can be introduced with a minimum of traumatic 
effects. 

A very suitable embodiment of the device for reduc- 
ing the thrombi in size and removing them is character- 
ised in daim a A stream of liquid under pressure. <5 
supplied via the pressure lumen, flows out of the jet noz- 
zle in the form of a jet and engages sectkxis of thrombi 
which are fragmented due to the energy of the jet The 
thrombus fragments are conveyed by the jet to the dis- 
charge opening and removed via the discharge lumen, so 

A very suitable embodiment of the catheter accord- 
ing to the invention is characterised in daim 3. By mov- 
ing the inner and outer tube-ftce bodies in relation to one 
another the strip-shaped waD sections can be bent out- 
wards or stretched respectively. On introducing the 55 
catheter, the inner tube-like body is moved as much as 
possible in the relatively distal direction inside the outer 
tube-like body, so that the strip-sriaped wall seciiwts win 
be stretched. After positioning the distal end of the cath- 


eter, the inner tube-Oka body is moved in the relatively 
proximal direction in the outer tube-Eke body, as a result 
of which the strip-shaped wan sections will bend out- 
wards and consequently form the titer element 

Additionally the measure as set out in daim 4 is 
preferably employed. The inner tube-like body sin that 
case essentially made in the form of a suction catheter 
wherein aH parts required for the reduction and removal 
device are received in this inner tube-Eke body. 

By employing the measure as set out in daim 5 it is 
ensured that the reduction and removal device can con- 
tinue to work property without getting blocked. On acti- 
vating the reduction and removal device, first those 
parts of the thrombi extending as far as in between the 
bent wafl sections of the filter element are engaged, 
alter which gradually the entire structure is fragmented 
and removed. 

Preferably the measure as set out in daim 6 is 
employed. The discharge lumen does not need to be 
connected in that case to a separate source of suction. 
As a result of the ejector action a suffident flow is main- 
tained in the discharge lumen without applying addi- 
tional suction. 

The invention wffl be explained in greater detail in 
the following description with reference to the attached 
drawings. 

Figure 1 shows schematically the application of a 
catheter according to the invention. 

Figure 2 illustrates the casta! end of a catheter 
according to the invention when being positioned in the 
bloodvessel. 

figure 3 shows a view corresponcSng to that of fig- 
ure 2 in which case the filter element is illustrated in 
working state. 

As is illustrated schematically in figure 1. a catheter 
1 according to the invention is introduced into a patient 
2, in order to position a fflter element 3 at the distal end 
of the catheter 1 inside a blood vessel, in particular in 
the vena cava. 

The catheter 1 comprises a tube-like basic body 4 
with a fflter element 3. still to be explained in greater 
detail, at the distal end and a connecting niember 5 at 
the proximal end. 

The connecting member 5 comprises in this exam- 
ple of an embodiment a haemostatic valve 6 through 
which a guide wire 9 is advanced, which is employed in 
the usual manner for the purpose of po sUio i ai tg the 
catheter 1. 

Furthermore trie connecting member 5 comprises a- 
cSscharge connection 7 which is connected with the Dis- 
charge lumen in the basic body 4 and a pressure con- 
nection 8 which is connected with a pressure lumen in 
the basic body 4. 

The basic body 4 of the catheter 1 comprises an 
outer tube-like body 13 and an inner tube-like body 14 
received therein in a, in a longitudinal direction, movable 
manner. The outer tLi>e-4ike body 13 arid trie inrw tube- 
Eke body 1 4 are connected to each other with their distal 
ends. At the very end. a tip 1 7. made of a soft material. 
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tasbean, arranged in onler to prevent trauma on intro- 
duction of the catheter l into the Wood vessel 12 

At the distal end of the outer tut*Hike body 13 a 
number of longitudinal aits is dfeJT-Z* \ 

end of the catheter 1 ever a limited distance in^afion 
to the outer tube^ike body 13 out^dTL^™ 
shaped wall sections are^under^^e*^ " 

r^^ Wa f S ' n therf ' reC,i0n Dlustraled 1 The 

*• outer lubrttobSd/^ 
inner tube-Bke body is chosen in such a marnw *=! 
the wafl sections 16 make a good contert ^ 
wall of the blood vessel 1 2 ""^ 

floJlo^sir 2* thra "* i asfr « a certain size, 
ftomng through the Wood vessel 12. win be collected bv 

£ m emert ^ ^ wall secticT ^ * 
^o l rt*aro^a^ that a, the same time tr«WcldZ, 
fk>™ a normal manner through mese waFs^nT" 
The inner tube-Ske body 14 comorises *p«hL. 
mentioned pressure lum^Te conSw^te^ 
sure connection 8. In the manner Mus^eX fiZT * 

to^e^ngback^inproxi^^^^^;- 
J« nozzle 19. The jet nozzle 19 is dirededaTaT 
Sr? 8 "ffchfermsthe «SsSnrta£. 

C^eL^^^^^ te ^^w«Chfe „ 
In addition to the pressure lumen and the discharae 
End sections of thrombi collected by the filter eJe- * 

reduce the thrombi ,n see and remove them, liquid 

8. so that a powerful CqukJ jet leaves the pressured 
^1 9 m the direction of the discharge cpe^O T?e 
sectors of the thrombi are er^age^^nZ 
lefane I reduced in size by mechanical ietai* 
«^ through me discr^eopen^ZotTed^ « 
charge lumea In oroer to stimulate the discharge ftow a 

SI^T* *" ** e ° nnee,ed ,0 * e So^v 
Ef^i, ^ a result rt »e suction action, fteftromtt 
are gradually sudrad further into the space defmTby 

thewaflseetioreiewheromeyareBtireduc^to « 
s^e^unimat^yrerrovedZ.heSSeS * 
The jet nozzle 19 and the discharge openina 20 

" to «eh other in such a way that the 
«ow«£t*t leaving the jet nozzle 19 aeat Jan*« 55 

l.H^fT IUmen to,WD ' s •» P"»imal er* witiv 
o-adta-nat suction action a, *e disdrarge corZ 
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" 66 «« »e thrombi reduction and tfs- 

^Sfr^J? 0,8 flter eteme "» Ekewise. canto 
ertodied « different way* The reduction artftfs! 
pharge dev.ee may for instance corrBrise several T, 
M nozzles 

titf^r "J? 8180 06 P 0558 * 9 to anWtnanrfuV 

e^^! tefC f e,erhaSCam ' edou,ite 'a^ and 
^^.^ of an embo- 


there i 


Csm*™^:* " -r°" H a "fine patient of anembo- 
fe„ m 1^. ' mer tub6Wite °ody is moved in reta- 
ioasojat the wan sections 16 bending cutwanfe am 

Claims 

1 * ^ corr^^ a tube-Gke basic body with a 
^ and a proximal end. wherein the catheter 
m^S^^ *" expandablefiter ele- 
ment formed by a number of stn>shaped waB sec- 
£nsof me basic body 
toWmalcutsevenrydisIno^ 

*"^^ e comprising a means 

either sde of fte wafl sections towards each other 
"order to make the wafl sections bend outwards 
and a device for reducing thrombi in size and 
removing them 

• Catheter as claimed in daim 1 , wherein the thrombi 
reduction and discharge device comprises a jet 
nozzle connected with a pressure lumen inside the 
basic body pointing in the proximo] direction and a 
^arge opening, formed opposite the jet nozzle 
which is connected to a discharge lumen. 

tube*ke body and an rnner tube-Gke body received 
inside ft in a movable manner, which are connected 
toeach other at their distal ends and wherein the 

^^^^sea^h^re boentofmed in Iho 
outer tube-Okebooy. 

4. Catheter as daimed in claim 2 and 3. wherein the 
pressure lumen and the discharge lumen have 
been received inside the mner tube-Gke body 

5. Catheter as claimed in daim 4, wherein the jet noz- 
de and the discharge opening are positioned inside 
the longitudinal section of the catheter wherein the 
longitudinal cuts extend. 
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